Rudolf Sturany, the curator of molluscs of the Natural History Museum of Vienna between the late 19 th and early 20 th century described 21 species of bivalves from the Red Sea collected by the pioneering expeditions of the vessel "Pola" which took place between 1895 and 1898. We here list and illustrate the type material of these species, provide the original descriptions, a translation into English, and curatorial and taxonomic comments. All species are illustrated in colour and with SEM imaging. To stabilize the nomenclature, we designate lectotypes for Gastrochaena weinkauffi, Cuspidaria brachyrhynchus, and C. dissociata, whose type series contained specimens belonging to other species. This paper concludes the series on the type specimens of marine molluscs described by Sturany from the "Pola" expeditions.
Introduction
The Red Sea lies in a key biogeographic position and shows a high level of endemism (Edwards and Head 1987; Janssen and Taviani 2015; DiBattista et al. 2016; Bogorodsky and Randall 2019) . Separated by the Indian Ocean by a shallow sill, its biodiversity is hypothesized to be the result of recolonization from the Gulf of Aden after the Last Glacial Maximum (Taviani 1998) . At the other end, the Suez Canal connects it to the Mediterranean Sea, which has been invaded by hundreds of tropical species triggering the so-called Lessepsian invasion, one of the largest marine bioinvasions in the marine realm (Por 1978; Galil et al. 2015) . Both aspects are of major biogeographic interest because they offer insights into the processes of dispersal, build up, and merging of faunas. Such processes cannot be properly studied without a thorough knowledge of the taxonomy of Red Sea species and the relations with those of nearby areas.
It is not uncommon, for example, to encounter clearly non-native organisms in the Mediterranean Sea and not being able to assign them unambiguously to a species (e.g. Steger et al. 2018) .
Knowledge on type specimens is a fundamental first step for sound taxonomic work and the publication of type catalogues is recommended also by the International Commission on Zoological Nomenclature (ICZN 1999, 72F.4) .
Rudolf Sturany, curator of the molluscan collection at the Natural History Museum in Vienna (NHMW) between the late 19 th and early 20 th century, described 56 species of Red Sea molluscs based on the pioneering expeditions of the vessel "Pola" between 1895 and 1898, the first to explore the deep-sea regions of the basin (Schefbeck 1996; Stagl 2012; Janssen and Taviani 2015) . However, his work went unnoticed for long, possibly also due to the use of the German language (Huber and Eschner 2011) .
The "Pola" samples are also an irreplaceable source of baseline data in this era of global change. Climate warming, eutrophication, and coastal development are serious pressures on the Red Sea ecosystem (e.g. Raitsos et al. 2011; Naumann et al. 2015; Hall et al. 2018) . Although not always recognized as such, the NHMW and the other institutions that preserve similar historical samples are a strategic asset in global change research (Johnson et al. 2011; Lister 2011; Albano et al. 2014; Dayan and Galil 2017) .
We here conclude our work to document the type specimens of Sturany's marine taxa, started with the Red Sea gastropods (Albano et al. 2017 ) and continued with the deep-sea Mediterranean species , by treating the bivalves described from the Red Sea. We provide high-quality optical and SEM images and, to help overcome the language barrier, we translate all original German descriptions into English.
The year of publication of the Red Sea bivalves This paper focuses on the 21 bivalve taxa described by Sturany in 1899 (Table 1) . This work was published in the volume 69 of the journal Denkschriften der kaiserlichen Akademie der Wissenschaften/Mathematisch-Naturwissenschaftliche as part of a separate series on reports of the "Commission für oceanographische Forschungen" dated 1901. However, preprints ("Besonders abgedruckt") with double pagination were published in 1899 (date on their frontispiece) and are present in the library of the Natural History Museum of Vienna; therefore, this should be considered the correct year of publication for all new names. A similar situation occurred for some Red Sea gastropods (Albano et al. 2017 ).
Materials and methods
The "Pola" material is entirely stored in the NHMW (Stagl et al. 1996) . Type series of Sturany's species were segregated. Most species were represented by holotypes or very small series. In the latter case, we identified the syntypes best matching the original description and selected lectotypes when appropriate to stabilize the nomenclature (ICZN 1999) . A taxon list in alphabetical order with page and figure numbers in this paper is provided in Table 1 .
For each species, we provide references to the original description and figure, indicate the original localities, list the type material, reproduce the original description, and translate it into English. All the mentioned inventory numbers refer to the Mollusca collection of NHMW. The systematic arrangement follows Bouchet et al. (2010) . The reassessment of the current taxonomic status of Sturany's names is beyond the scope of this paper, and we relied on the published literature to add some comments in this regard. The material studied by Sturany comes from off-shore "stations" (Table 1) and coastal "localities" (Tables 2, 3); we maintained this terminology. In the two tables, we report the collecting sites with their original orthography in German and a modern name between square brackets. The coordinates are those provided by Sturany. Any citation to the International Code of Zoological Nomenclature (ICZN 1999) should be considered to its online version, which includes all recent amendments.
Most photographs were shot with a Nikon SMZ25 microscope; large shells were photographed with a Canon 350D camera, a 50 mm lens, and extension tubes. SEM images were taken with a JEOL JSM-6610LV using low vacuum without any coating. Specimen measurements have been added for holotypes. Table 1 . List of treated taxa in alphabetic order, with original and current name, current family placement, and figure in this paper. Translation. From stations 48, 106, ; a few valves.
The shell is tiny, slightly arched, a little oblique, but almost circular, as high as long.
The dorsal margin is straight and overlapped by the umbo, which is slightly tilted forward; the anterior, ventral and posterior margins are rounded. The outer sculpture consists of a delicate but distinct striation consisting of both growth [concentric ridges], as well as of radial costae, which are expressed only over the anterior and central parts of the shell, or, as is the rule, reach posteriorly; the affected areas show a fine reticulate structure.
The basic colour of the shell is dirty white to yellowish; usually there are three radial yellow-brown rays of varying expression across the median area which, however, can be missing in different combinations.
The interior of the valve is equipped with a relatively strong hinge. This consists in each valve of 7 teeth, and this row of teeth is interrupted in the umbo region, so that the formula 3:4, respectively 4:3 is recorded; sometimes a very small tooth joins the 7 normal teeth in the right shell at the two extreme ends of the row. The interior of the shell is also characterized by a strongly notched periphery and blurred radial incisions.
The length and height of the shell measure 3.5-3.7 mm, the thickness is about 2.2 mm.
There are only a few specimens that could be considered when writing the diagnosis. Nevertheless, the above indicated variable characters of the new species may be combined in the various valves present, as the following examples may show.
A left valve of Station 48 lacks colour bands and shows the reticulate sculpture mainly over the posterior area; a second (right) valve from the same station is reticulate on all sides and has a wide central band, while the lateral radial bands are weak. From station 106 there are two right valves, entirely reticulate sculptured; in one, only the rear radial band is formed, the other is again without bands. From station 117, I have the three-banded specimens pictured here (dentition can be expressed by the formula: right 5 + 4, left 4 + 3), as well as one in which the front band is missing.
The new species is related to L. torresi Smith from the Torres Strait.
Family Pectinidae Rafinesque, 1815
Amussium siebenrocki Sturany, 1899 Type material. Lectotype: NHMW 84355: 1 valve, station 72, designated by Dijkstra and Janssen (2013) . Paralectotypes: NHMW 84177: 1 valve, station 72; NHMW 84353: 1 valve, station 44; NHMW 84354: 1 valve, station 48; NHMW 84356: 5 valves; NHMW 84357: 5 valves; NHMW 84358: 10 valves.
Original description. Von den Stationen 44, 48, 72, 91, 106, 109 (700-1082 m) The clam is small, inequilateral, slightly curved, of almost circular shape, dirty white or yellow outside and milky white inside. The finely pointed beak [umbo] is central; below there is the small ligament pit at the hinge margin.
The right valve is smaller and flatter than the left, externally the main part (disc) is uniformly concentrically ridged but with radial sculpture on the anterior auricle, of 6-8 scaly ribs radiating from the inner angle to the convex anterior end of the auricle. The posterior auricle, as a continuation of the general concentric striation, possesses fine lines, here almost vertical. The inside of the right shell has 10 white radial ribs, which terminate with a thick nodule just before the margin, and besides these, the traces of one rib on the inner base of the auricles can usually be ascertained. The 10 main ribs appear on the outside as weak white radial lines. The upper margin is very slightly notched.
The left valve is larger and externally sculptured very differently. In addition to the concentric striation, there is also a very variable, nothing less than constant number of radial ribs. Some of them begin at a short distance from the umbo, others only in the middle of the valve; in all, however, faint scales can be observed at their points of intersection with the concentric ridges. At the auricles, the horizontal ridges of the main part are continued in the vertical direction, on the anterior auricle even a few radial ribs are present. The inside of the left shell is shiny; here the ribs occur in the same numbers as in the right valve; but the white ribs do not closely reach the edge, but end with their thickenings a little before.
[ Table with dimensions] Deviating from the normal behaviour mentioned in the diagnosis, a right shell appears from the station 44 (6.9: 7.0 mm); here 3 very short ribs raise in between the anterior radial ribs of the internal side, which, since they are at the edge, they almost fill the relatively wide distances of two ridge ends.
The new species is related to the deep-sea form of the Mediterranean A. hoskynsi Forbes. The clam is small, inequilateral, almost circular, slightly arched and shiny, and has delicate, finely pointed beaks and a triangular ligament pit beneath in the hinge margin. The right valve is smaller, but thicker than the left, and is milky white and translucent. Its fairly smooth, very strongly glossy exterior, is crossed only by a few thicker but irregular growth lines. Six white ribs are arranged radially on the inside and reach the edge where they end with weak, button-shaped thickenings. Moreover, above the inner base of each auricle there is a rib which is only weakly developed and is hardly visible on the outside.
Amussium steindachneri Sturany, 1899
The anterior ear is anteriorly rounded (convex) and slightly striated, i.e. concentric with the margin; the rear is truncated almost at right angles. The upper margin of the right shell is delicately incised.
The left shell is larger, but thinner than the right, and is smooth, except for microscopic traces of transverse and radial ridges, and highly translucent. Through numerous white patches spread all over the outside and marks or lines of yellow or orange-red colour appearing towards the edge, the slightly more rounded shell acquires a characteristic appearance, which is enhanced by the strong orange-red or yellow-looking radial ribs on the inside. There are six nodular thickened main ribs in the right and the left valve, which originate in the umbo region, not far from the edge of the hinge, and terminate radially, in some distance from the convex margin; additionally, there are two smaller ribs to the inner base of the auricles.
The anterior auricle is a little concave, the posterior rectangular. In contrast to the main part of the valve both are slightly more vertically striped.
[ Table with dimensions] Considering the colourful left valve of this new species, one is reminded of the spotted shape which Dall mentioned in A. pourtalesianum.
In contrast to the proportions of the right shell, the inner radial ribs of the left valve are ending far away from the ventral margin, which is related to the greater elongation and size of the left valve. If the valves are paired, the arrangement and length of the radial ribs on both sides completely coincide, and the smooth, lower edge of the left shell, without radial sculpture, protrudes as much as this valve size. This fact can be stated for both A. steindachneri m. and the following species The shell is large, rounded, inflated and inequilateral, ochre coloured outside with bright, irregularly distributed spots, inside pure white.
The umbo turns inward and forward and clearly protrudes the edge of the hinge, it is reclined with a heart-shaped, striated lunula. Twenty-three radial ribs run from the beak to the margins. They are usually the same width or wider than the interspaces which are indistinctly or weakly radially striate; over the posterior part of the shell, however, sometimes the ribs (about 5-6 in number) may be less wide and the interspaces stand farther apart. The ribs are densely covered by many bar-shaped varices or discs, which get larger the farther they are away from the beak.
The margin of the open bivalve is circular, and only at the transition from the posterior to the ventral edge is a weak angulation recorded. Coinciding with the ends of the radial ribs the edges are strongly crenulate.
The hinge of the left valve consists of an obtuse tooth, which emerges directly underneath the beak from the hinge margin, and of a small tooth-like bump at the dorsal margin where the first short radial rib ends. Behind the middle tooth lies a long and deep triangular pit, followed by a long, thick, curved and lamellar posterior tooth, which is separated from the posterior upper margin, supporting the outer ligament by a depression, and is finely striated above and below. Below the hinge margin, the deep cavity of the umbo area lies.
The first left valve is 26.2 mm long, 21.1 mm high and 12.2 mm thick; the other (also left) measures 28.7, respectively 30.2 and 14.1 mm.
The new species, which unfortunately could not be described completely due to the lack of right valves, is reminiscent of Cardita cardioides Reeve.
Family Cardiidae Lamarck, 1809
Tridacna elongata var. squamosina Sturany, 1899 Type locality. Yemen, Red Sea, Kamaran Isl., ca 15°17'N; 42°37'E, shallow water.
Type material. Lectotype: NHMW 107075: 2 valves (1 specimen), station 43 designated by Huber and Eschner (2011) . Paralectotypes: NHMW 107076: 8 valves (4 specimens), station 12; NHMW 107077: 4 valves (2 specimens), station 10. Translation. The impressive series of shells induces me to consider the Tridacna compressa depicted in Reeve's monograph as a young form of T. elongata Lamarck, and to cancel this name, and to highlight a variety that is systematically close to Tr. squamosa Lamarck. This form should be designated as squamosina nov. var. and several specimens are present from the localities 12, 14 and 43 and it is distinguished by the foliated transverse scales of the ribs mainly towards the lower margin.
Original description. Die stattliche Reihe der vorliegenden Schalen veranlasst mich, die in der
Comments. Sturany introduced the name squamosina for a variety of Tridacna elongata Lamarck, 1819; it has a subspecific rank according to the Art. 45.6.4 of the ICZN. This species had been poorly known for a long time but was recognised as a distinct entity on the basis of a molecular phylogeny with the mitochondrial gene 16s rRNA (Richter et al. 2008 ). However, Richter et al. (2008) described this entity with the new name Tridacna costata which was recognised as a junior synonym of T. squamosina by Huber and Eschner (2011) .
Family Galeommatidae Gray, 1840
Scintilla sulphurea Sturany, 1899 geringe Concavität und verbindet sich in rundem Bogen mit dem convexen Hinterrande, der andererseits auch mit dem etwas aufwärts ziehenden hinteren Oberrande im Bogen verbunden ist.
Länge der Muschel 9,0, Höhe 6,3, Dicke 4,7 mm. Es wollte mir nicht gelingen, die hier beschriebene Form mit einer der zahlreichen bestehenden Arten zu identificiren, von denen als die nächst verwandten genannt seien: Sc. tenuis Desh., semiclausa Sow., oblonga Sow., pisum Sow. und hydrophana Desh.
Translation. From locality 25; one single specimen.
The clam is elliptical in shape, massively arched, completely closing at the edges, rather thick, translucent, densely and rather strongly concentrically lirate, outside and inside sulphurous in colour and shiny. The umbo slightly protrudes over the hinge edge and ends with a tiny glassy glittering blister just before the centre of the shell at the hinge edge. The hinge margin, according to its generic character, has, in addition to a closely adjacent lateral tooth, a strong cardinal tooth in the right valve and two cardinal teeth in the left valve, of which the anterior is stronger than the posterior. The brown-coloured ligament lies in the pit-like spaces between the cardinal and lateral tooth ( Fig. 7) , which it does not completely fill, and is only slightly visible from the outside in the closed shell.
The anterior upper margin gently declines and almost forms an angle (a so-called "round corner") with the almost vertical (even slightly backwards facing) truncated front edge. Equally designed is the transition from anterior to lower margin; the latter does not run quite straight but is slightly concave and connects in a circular arc with the convex posterior margin, which on the other hand is also connected with the slightly ascending posterior margin.
Length of the shell 9.0, height 6.3, thickness 4.7 mm. I did not succeed in identifying the form described here with one of the numerous existing species, of which the most related are: Sc. tenuis Deshayes, semiclausa Sowerby, oblonga Sowerby, pisum Sowerby and hydrophana Deshayes.
Comments. This taxon is currently considered a junior synonym of Scintillula lutea (Lamarck, 1818) (Huber 2015) . The clam is elliptical in outline, massively arched, thick, completely closing at the edges, dense and with rather strong concentric ridges, slightly translucent, milkwhite and shiny inside and outside. The umbo protrudes the hinge edge only with its vesicular end and stands in the anterior half of the shell.
Scintilla variabilis Sturany, 1899
In the right valve, the hinge consists of a strong central tooth and a close lateral tooth; in the left valve, of two weaker, unequally strong main teeth and one lateral tooth. The dark-coloured ligament is hard to see from outside, it is mainly under the hinge margin, where there is a nearly spherical area between the central and posterior teeth for its inclusion (figs 2 and 4).
In older specimens, the outline of the shell is almost elliptical; the so-called "corners" are not formed, but all margins (from dorsal and ventral to anterior and posterior) are rounded. In younger shells, the different margin edges are a little sharper, and here and there an "obtuse corner" or an angle is formed. It should also be noted that the dorsal and ventral margin do not have to be strictly parallel, so that the highest point of the shell is usually posterior and positioned slightly lower in the front.
[ Translation. From station 87 (50 m), one right and one left valve, which do not belong to the same individual.
The clam is large, Cuspidaria-shaped, moderately arched, thin, translucent, outside milky white, dull, concentrically folded, shiny inside.
The umbo is slightly anterior to the centre of the shell and does not much protrude the hinge edge. The anterior part of the valve is arched, the posterior on the same plane and subrostrate.
The anterior upper margin shades off in a curve to the arched anterior margin and continues into the convex lower margin. The posterior upper margin slopes off to the rounded rear end of the beak, while the lower marking of the beak is formed by an oblique line; the angle of the rostrum is about 60°.
Between the concentrically arranged folds, which are completely imprinted on the inside, microscopically fine concentric striae are present (usually 5-6 striae between two folds). Towards the lower margin, the spaces between the folds become narrower; the folds themselves, according to the shape of the shell, are repeatedly flexed, especially at the upper margin.
Muscle scars can be seen in the interior of the shell: one elongated, almost vertical, slightly curved near the anterior margin and another almost circular at the posterior margin, where the rostrum originates.
Viewed from above, the clam shows an indistinct, narrow and elongated area in front of the umbo (lunula).
The hinge has an inner ligament, which lies in an elongated, approximately triangular pit; directly in front of it, in the right shell, two perpendicular median teeth are parallel to each other. At the edge of the hinge, and as a kind of upper restriction of the ligament pit, a fairly strong tooth lies and is of the same length as the ligament pit; in addition, bar-like lateral teeth, one in front and one on the back are separated from the upper margin by depressions. In the left valve, only one vertical median tooth is perceptible, in front of the ligament pit; otherwise, hinge conditions are the same as in the right shell.
The present right valve is 30.5 mm long and 20 mm high, the left valve 29 mm long and 19.5 mm high.
This new species is the first for the Red Sea basin known from this genus inhabiting apparently only shallow waters. According to Shopland, R. abercrombiei Melvill occurs in Aden, its original location is Bombay and should not be confused with my species. Translation. From locality 45; a single, but well-preserved specimen.
The clam is thick, inequilateral and is almost equivalve, little arched, egg-shaped with a protruding beaked posterior end; outside strongly glossy and somewhat opalescent, with a pinkish background and purple coloured in the umbonal region; on the inside, glossy and more or less orange-yellow, slightly translucent in the umbonal region. It has concentric striae, rather dense and irregular (somewhat coarser at the lower margin) and is marked by traces of radial striation both externally and internally.
The beaks are centred and stand close to each other at the hinge edge. In front of the beak, the valve margin is sloping down in a faint, slightly arched curve; and curved again when connecting the anterior and ventral margins; behind the beak, the edge slopes convexly down to the short and closed rostrum, which is weakly concave below and then merges into the weakly convex lower margin.
The hinge of the right valve has directly below the umbo, two diverging free-standing cardinal teeth, of which the posterior is split, closely adjacent is an anterior lateral tooth; over these lateral teeth the edge is extended and ridgeshaped. The left shell has a weakly split cardinal tooth, surrounded by pits for the opposing teeth of the right shell. The lateral teeth are represented by anterior and posterior toothlike margins which fit into the corresponding pits between the lateral teeth and the edges of the right valve. The brown ligament of the clam lies externally behind the umbo.
From the umbo, a weak keel-like elevation in each valve runs to the beak-shaped end of the valve, thus creating a lancet-shaped area backwards.
The muscle scars are light; the anterior is upright oval, the posterior round. The pallial sinus extends to the anterior muscle scar, rises quite high under the umbo and ends quite pointedly.
Length of the shell 15.7, height 11.3 and thickness 6.2 mm.
The new species has the shape of T. producta Sowerby, T. culter Hanley (a form of the Philippines, which has a similar colour), T. cuspis Hanley, T. brevicostata Sowerby, etc.; the latter two, apart from other much more important differences, are also much broader in their outlines.
Comments. It is considered a junior synonym of Tellina bertini (Jousseaume, 1895) (Oliver 1992 Translation. One single specimen from station 94 (314 m).
The clam gapes at both ends, is slightly arched, elongated oval, quite hard-shelled, weakly transparent and a little shiny, white with slight yellowish shading on the outside, pure white on the inside.
The sculpture is generally fine and indistinct. From the dense concentric striation, a number of growth lines emerge most prominently at the margins of the valves; a radial striation is missing only over the anterior part of the shell, in the middle part very oblique incisions are pres-ent, over the posterior part there are upright ridges, which are once or twice sinuous, in fact they have the concavity to the front dorsally, and to the back ventrally (see fig. 1 ).
The upper margin of the clam deviates little from a straight line; it is slightly sloping, minimally sloping behind the umbo; the lower margin is very straight; above and below, the anterior and posterior margin change with "rounded corners" into the upper and lower margins.
The weakly pointed umbo is located anteriorly and protrudes little beyond the hinge edge. Two flat teeth protrude from the hinge edge in the right valve, the most posterior of which is much more prominent and long; in the left valve there is only one weaker central tooth, which is enclosed by a cavity in the front and back. The ligament lies behind the aforementioned teeth on an elongated edge.
The pallial sinus is tongue-shaped and reaches beyond the umbo region into the anterior part of the shell.
The length of the shell is 30 mm, height 12.4, thickness 7 mm.
The closest related species is S. divaricatus Lischke from Japan and S. candidus Renier from the Mediterranean Sea and the Atlantic Ocean. The first species is mainly distinguished by less tilted transverse lines compared to the newly described form, and by a rugose structure on the back, with a differently tilted appearance. In S. candidus Renier, the lateral (or radial) striation is developed in a similar way as in S. subcandidus m., however, the shell is more rounded and relatively higher. Furthermore, the new species is distinguished by the strongly developed dentition compared to both species.
Family Ungulinidae Gray, 1854
Diplodonta raveyensis Sturany, 1899 Translation. From locality 32, one perfect specimen.
The clam is nearly circular, quite hard-shelled, strongly arched; slightly shiny on the outside, with fine, compact, concentric dotted striation, of dirty white to yellow colour with some light grey, translucent to the inside zones; pure white on the inside, smooth and shiny on the edge, rough and matt in the middle.
The beaks are strongly extended, positioned anteriorly, tilted to the inside and to the front with obtuse tips and touch each other at the hinge edge, which they do not protrude by much. The lunula is hardly developed.
The anterior upper margin goes down and merges with the frontal margin in a curve; also, the transition from the anterior to the lower margin and from the lower to the posterior margin is nicely rounded; only the unevenly sloping posterior upper margin forms at its junction a weakly developed angle of no more than 100-110°.
The hinge is formed by an inner ligament directly beneath the margin and by a prominent dentition.
The latter consists of two divergent middle teeth below the umbo, which are separated from each other by a triangular cavity and the posterior one is bifurcate. In the left shell, there are also two middle teeth; however, the anterior one is bifurcate and the posterior is ordinary. Also in this case, they are separated by a triangular cavity within the broad hinge margin and in both cases there is a shallow deepening in front of the central tooth, which proceeds towards the front in a groove, and in both cases the ligament lies right behind the posterior central tooth.
The pallial line proceeds parallel to the lower margin of the shell and ends in the front and posteriorly at the muscle scars.
Length of the shell 10.4, height 9.8, thickness 7.3 mm. In its shape, this new species apparently resembles Lucina globularis Lamarck which according to Joussaume occurs also in the Red Sea. Furthermore, there is a similarity to Lucina rotundata Turton, now placed in the genus Diplodonta, for which the dentition is described just as we have seen it in the new species and which was named by Reeve for "Mediterranean and southern shores of Britain", by Smith and Shopland for Aden, and by Caramagna even for Assab in the southernmost part of the Red Sea. My species, however, is different enough because of the small size from this L. rotundata Turton.
Mysis tumida A. Adams, also similar in shape to the new species, is only slightly smaller, but adequately differentiated by the characterization "striolis confertis radiantibus et concentricis obsolete decussata" [reticulate sculpture of compact radial and obsolete concentric striae].
Comments. The holotype was lost while on loan.
Family Veneridae Rafinesque, 1815
Chione hypopta Sturany, 1899 Original description. Von den Localitäten 10 und 16.
Die Muschel ist oval bis dreieckig, dickschalig, wenig gewölbt, aussen weiss bis gelb mit unregelmässig in grösseren oder kleineren braunen Flecken vertheilter Zeichnung, innen violett oder weiss. Translation. From locality 10 and 16. The clam is oval to triangular, thick-shelled, poorly arched, white to yellow on the outside with a pattern of irregularly sized, brown spots, purple or white on the inside.
The shell is radially and longitudinally carved by deep grooves on its surface, causing a notable sculpture. Over thirty compact radial ribs are densely arranged, they are initially weak at the umbo and become stronger towards the margin and become cancellate when crossing the concentric grooves. In the posterior part of the shell, the sculpture is scaly or thorny; however, this is clearly visible only in young specimens.
The umbos are violet or red at their tips, they are positioned anteriorly and protrude the hinge margin only slightly. The anterior dorsal margin declines from the umbo with a slight curve into the rounded anterior margin, which is also connected to the ventral margin.
The posterior dorsal margin slopes slightly backwards and downwards to the posterior margin, with which it connects in a hardly noticeable obtuse angle, while posterior and upper margins are connected again in a curve at the posterior end of the bivalve, which is slightly extended in older specimens. A crenulation of the margin, due to the endings of the radial ribs, is noticeably developed only in young specimens. Here, within the crenulations, the finer sculpture typical for all Chione is especially visible, it already starts at the upper margins and continues all around the shell.
A clearly confined, elongate lunula lies in front of the umbos, located behind them there is the external ligament. The hinge margin generally shows two diverging teeth and three pits in both the right and left valves. In young specimens, small teeth surround the pit in front of the central tooth of the right valve; furthermore, the posterior central tooth of the left valve is slightly split at the tip and is followed by a weak, elongated oblique tooth.
The pallial sinus is slightly indented posteriorly in a tongue-shape.
[ Translation. From locality 37 (Ras Turfa); a few dead specimens.
The bivalve lies enclosed in a calcified case, which consists of 6-7 connected segments. The foremost is the largest, head-shaped or globularly inflated, the rings become narrower towards the back, the last and smallest one has an aperture for the siphons.
The calcareous shell is most often attached to another mollusc shell or is agglutinated to the shell of another specimen. The bivalve is elongated or almost quadrangular, strongly curved and contorted, quite thick-shelled, gaping on the ventral side so that a long heart-shaped hiatus is formed, and has its little twisted umbos standing almost at the foremost edge, where the shell is thickest. The dorsal and ventral margins are occasionally parallel; the former runs from the umbo to the posterior end at first upwards, then with a little concavity, the latter is curved strongly outwards and then continues with a slight concavity. The anterior margin drops from the umbo almost vertically, the posterior margin has a convex curvature.
The valves are dirty-white to yellow and bear a depression diagonally, that is from the umbo to the ventral margin, where they are flattened and in contact. Anteriorly, in the strongly curved half of the shell, meaning in front of the depression, a rough longitudinal striation is noticeable; posteriorly on upper part (behind the depression), emerging from the striation there are usually five growth lines which are to some extent concentrically aligned with the posterior end.
Such growth lines are also visible in the inner part of the shell and correspond more or less to the segmentation of the calcified outer case, i.e. growth on the valves seems to take place simultaneously to the development of a new ring on the case.
On the inside of the shell located behind the mid-line there is a large, round muscle scar; at the anterior margin, there are a few very small, hardly noticeable scars one below one another.
The dentition at the hinge edge is usually non-existing; only as an exception there may be a tooth-shaped stub on the right side, and accordingly a small cavity on the left.
[ Table with dimensions!] Reeve displays some forms of the genus Gastrochaena in his monograph, which undoubtedly show great similarity to this newly described species and especially Sowerby's G. ovata from Panama.
While fig. 16a depicts two agglutinated calcified cases, similar to a double specimen available to me from Ras Turfa, fig. 16b presents the shells enclosed by the case. The latter also shows well the features of the strongly emerging growth lines in the posterior part of the shell; however, I cannot decide on the identification of the specimens from the Red Sea with G. ovata, considering the occurrence of the latest ones in Panama.
The second form depicted in Reeve, which has a similar calcified shell, is G. pupina Deshayes. Within the so far published literature on the molluscs of the Red Sea, one comes across a mentioning of Macandrew, according to which Teredo (Uperotis) pupina Deshayes occurs in the Gulf of Suez; this identification is later corrected by Cooke in "Guetera lagenula" Gould (= cymbium Spengler). Considering that these identifications refer to the same material, it is difficult to imagine which form of Gastrochaena was actually available to these two gentlemen, as G. pupina seems to be something completely different from G. lagenula. If Macandrew came closer to the truth, the specimens from the Gulf of Suez were possibly entirely similarly shaped to those described here, i.e. enclosed by a subdivided calcified case, similar to that depicted by Reeve, fig. 17 . In that case, the descriptions by Macandrew and Cooke would present the precursors of the literature on the here newly established species and possibly the (cited) Deshayes' description should be moved here instead of just the notification of the outer calcified case. Gastrochaena ovata Sowerby, however, is the nearest related form to it.
Concerning the method to open the strong calcified case, I would like to announce that, using strong forceps, it is well possible to break small pieces from the lower end, starting at the siphon aperture and reach the bivalve lying within. It is more reliable, however, to apply hydrochloric acid along the length of the entire shell and, repeating the procedure several times, finally breaking through.
Comments. This is a junior synonym of Cucurbitula cymbium (Spengler, 1783) (Oliver 1992) . Type material. Lectotype: NHMW 37983: 1 specimen (right valve broken into two pieces and soft parts in alcohol), locality 31, designated by Nielsen (1986) .
Gastrochaena pexiphora Sturany, 1899
Additional material. NHMW 37374: 1 specimen, locality 27 or 31 (identified as G. dentifera Dufo, 1844 by C. Nielsen). Translation. From localities 27 and 31; a few specimens. The shell is elongated, lowest at the front, highest in the centre and posteriorly, of dirty white to yellow colour, thick, strongly arched, with a particularly pronounced thickening at the posterior end, gaping on the ventral side from front to back so that an oval hiatus results.
Original description. Von den
The growth lines are parallel to the ventral margin in the front section, arranged parallel to the margin also posteriorly, thus appearing bent along the diagonal of the valve; they are stronger and denser at the front, finer and weaker at the back. The beak region is without concentric striation, as is the thickened posterior end.
The umbo is almost at the front end of the shell; the low, convex anterior margin is only slightly protruding, the dorsal margin runs upwards and backwards in a quite strong arc, the posterior margin falls steeply and is slightly convex, forming a right angle with the posterior dorsal and ventral margin. The ventral mar-gin is strongly arched outwards, but otherwise runs quite straight.
The outer ligament is yellow-brown and extends from the umbo to barely half of the shell; the hinge margin has a distinct tooth. Additional material. NHMW 37375, 7 specimens (in alcohol), mixture from localities 12, 25, 27, 32, 41 and 43 (identified as G. gigantea Deshayes, 1830 by K. Kleemann). Localitäten 12, 25, 27, 32, 41 und 43; ganz Translation. From localities 12, 25, 27, 32, 41 and 43; very young and adult specimens in low numbers.
Gastrochaena weinkauffi Sturany, 1899

Original description. Von den
The species is strongly arched, gaping in the front ventral part, lowest in the front, highest in the back; overall it presents an oval shape and shows a strong and closely spaced striation according to shell growth; the striae proceed along the lower margin and further upwards, concentrically with the rounded posterior margin and finally ending at the upper margin. In juvenile specimens, the striae are delicate and subtle, growing more prominent with age.
The umbos are extended and positioned at the most anterior tip of the shell; arising from a very short and low anterior margin, the ventral margin is strongly arched outwards, with a semi-circular connection to the posterior margin of the posteriorly strong developed shell. The dorsal margin proceeds straight and passes into the posterior margin without angulation.
The outer hinge ligament is horn brown or dark and reaches approximately the middle of the shell. There is no dentition worth mentioning; however, there is an obvious thickening of the hinge margin; only in young specimens does the margin emerge in a slightly tooth-like manner.
[ Table with dimensions] The species described here mostly reminds of Gastrochaena dubia Pennant and also the large specimen (from Berenice) of G. grandis Deshayes. We might possibly be dealing with the same form, which Weinkauff had lying in front of him from the Red Sea and which made him report the Mediterranean G. dubia for this region. However, I had to refrain from identifying the specimen at hand with Pennant's species for a number of reasons. Most importantly, I do not want the species described here to be confused with G. rüppellii Deshayes, which is viewed as a synonym of G. dubia Pennant by most later authors, which though seems risky to me, with regard to the publications to date. I certainly did not bring myself light-heartedly to the description of this "new" species, which is quite widespread in the Red Sea; however, a revision of this issue is much more likely if I granted a new name and separate illustrations than if it had been identified blindly with G. dubia Pennant.
Comments. This species has been placed in genus Lamychaena by Carter et al (2008) . The original series contains two species: G. weinkauffi and seven specimens identified as G. gigantea (by K. Kleemann). Therefore, the specimen matching the original illustration and sizes is here designated as lectotype to stabilize the nomenclature.
Family Cuspidariidae Dall, 1886
Cuspidaria brachyrhynchus Sturany, 1899 figure) , station 121, here designated. Paralectotypes: NHMW 84320: 1 specimen, station 41; NHMW 84321: 5 valves, station 48; NHMW 84322: 1 valve (fragment), station 106; NHMW 84325: 1 valve, station 130. Stationen 41, 48, 106, 121, 128 und 130 (439-2160 m) Translation. From stations 41, 48, 106, 121, 128 and 130 (439-2160 m) ; single valves or specimens.
Original description. Von den
The bivalve is medium-sized, globose, thin, translucent, barely sculptured. It slopes obliquely anteriorly, and posteriorly it ends with a strong constriction into a short narrow rostrum.
The umbo is slightly in front of the mid-line and protrudes the hinge margin. The transition from the anterior to the ventral margin is not angulate, but curved; posteriorly, the ventral margin is shallowly indented; where the weakly striated rostrum is attached, there is a depression running almost vertically downwards from the umbo. The posterior dorsal margin is quite straight (not concave) and forms a gently descending upper line at the rostrum.
In the hinge of the right valve, the posterior tooth is relatively well developed and protruding; the ligament pit is small and tilted backwards, a ridge formation is barely visible in front of it. In the left valve, only the hinge margins are slightly protruding on both sides, the ligament pit is small and oblique.
[ Table with dimensions] This new species has the form of Cuspidaria approximata E.A. Smith from the "Investigator" cruise to the Andaman Islands, to which it seems closely related. It can be distinguished from it only by the smaller size (C. approximata measures 15: 11: 9½ mm) and by the complete lack of radial ribs.
Comments. The lot NHMW 84322 contained two fragments belonging to C. steindachneri which have been moved to lot NHMW 13016. We thus selected a lectotype, to unambiguously identify this species and stabilize the nomenclature. The lot NHMW 84324 (station 128) is missing at least since the time of cataloguing as reported in the collection inventory book written in 1987. Translation. A few valves (single valves) and fragments from station 106 (805 m).
Cuspidaria dissociata Sturany, 1899
The bivalve is medium-sized, moderately globose, quite thick, short and broadly rostrate, roughly concentrically lirate and dirty white on the outside, pure white, rather smooth and shiny on the inside.
The beaks are located in the front half and protrude the hinge margin.
The valve profile slopes down in a round arc, the anterior dorsal margin merges with the anterior margin without any angle, and this is connected with the ventral margin, the posterior part of which is slightly indented at the origin of the beak, from where a slight depression runs down. The posterior dorsal valve margin forms an oblique slope at the short and relatively wide rostrum.
The hinge of the right valve is characterized by a relatively strong, horizontally located tooth behind the beak, while the left valve shows no such differentiation of the hinge edge; the ligament pits are poorly developed in both valves.
[ Table with dimensions] These specimens have in common with the previous species [C. steindachneri] the external sculpture, the size and shape. It has been found together with C. brachyrhynchus m. at the sea bottom of station 106. Comments. The lot NHMW 84319 contained two fragments belonging to C. steindachneri which have been moved to lot NHMW 13017. We thus selected a lectotype to unambiguously identify this species and stabilize the nomenclature. Original description. Von den Stationen 27, 48, 51, Translation. From stations 27, 48, 51, ; some whole specimens or valves.
Cuspidaria (Cardiomya) potti Sturany, 1899
The bivalve is very small, fragile, milky white, transparent, with a short rostrum. The valves are slightly sculptured, with fine but distinct radial ribs and concentric striae in between.
On the anterior part of the shell, there are radial ribs of different strengths arranged close to each other. Three strong ribs are following with broader interspaces towards the posterior; between them, however, single more weakly developed ones may be noticed. The concentric sculpture is distinctly developed everywhere at the front and leads to a beautiful reticulate sculpture; in the posterior part it is mainly developed near the margin; the part between the umbo and the rostrum has none in most cases.
The dorsal margin is straight, horizontal and is divided into two uneven parts by the umbo, which is located rather medially. The short dorsal margin merges into the declining anterior margin within quite a wide angle; the posterior dorsal margin forms the upper boundary of the vertically truncated rostrum, which is decorated here with several uneven (diagonal) ribs. The ventral margin is beautifully convex until the base of the rostrum, where the margin turns concave. Here, at the base of the rostrum and at the endings of the stronger radial ribs, the sculpture is curved upwards, analogous to the indented shell edge. On the inside of the valve, the radial ribs of the outside are visible in transparency and the sculpture of the ventral margin (a consequence of the radial sculpture!) is especially remarkable.
Concerning the hinge on the right valve, it is worth mentioning that beneath the umbo there is a small ligament cavity and thereupon towards the back a strong tooth follows, which, sticking out vertically, is connected to the shell by a supporting lamella. The following posterior dorsal margin is thickened and the lamellar sculpture continues to the front; beneath it, an oblique wrinkle-like elevation or thickening of the shell wall lies as the posterior margin to the sharp and deep muscle scars. The anterior dorsal margin is thickened. The hinge of the left valve features a ligament cavity, behind which the dorsal margin bears a tooth-like thickening without a clearly protruding tooth.
[ Table with dimensions] Of the related forms I mention the much larger and equipped with 4-5 main radials Cuspidaria (Cardiomya) alcocki Smith, which was dredged by the "Investigator" in the Bay of Bengal, moreover the Erythraeaen species Neaera (Cardiomya) pulchella A. Adams, which is also larger and has a convex upper edge.
I named the new species in honour of the commander of the "Pola", captain Paul Edlen von Pott.
Comments. It is considered a junior synonym of Cardiomya alcocki (E.A. Smith, 1894) (Poutiers and Bernard 1995) , which bears, however, a stronger sculpture and a less reticulated aspect. Original description. Von den Stationen 9, 47, 48, 31, 72, 76, 81, 94, 96, 109, 121, 138, 145, 156, 170, 176 (314-1308 m Translation. From stations 9, 47, 48, 31, 72, 76, 81, 94, 96, 109, 121, 138, 145, 156, 170, 176 (314-1308 m) .
Cuspidaria steindachneri Sturany, 1899
The shell is proportionally large and thick-shelled, globose, dirty-white on the outside, densely concentrically striate, pure white on the inside, smooth and shiny. The rostrum is long and relatively slender (only ca 2½ mm wide), its margins run parallel to each other and its end is truncated and slightly rounded.
The umbo is curved backwards and inwards and lies in the front half of the shell, as the rostrum is so strongly developed. Anteriorly, the valve margin drops down in a rounded curve towards the front margin, which continues into the ventral margin, the same proceeds backwards in a concave arc towards the rostrum, which starts approximately in the middle of the total height. The ventral margin is also indented a little in the back at the base of the rostrum. From the umbo, a depression runs obliquely towards this mentioned indentation; furthermore, on the diagonal of the rostrum there is an also downwards oriented keel, which separates the concentrically (longitudinally) sculptured lower part of the rostrum from its vertically sculptured upper part. The hinge margin is considerably protruded by the umbo; approximately parallel to its posterior part originating at the umbo there is a line, which creates a long, narrow deepened area. The dentition of the right valve consists of two ridge-like lateral teeth, only the posterior of which is well developed and clearly emerging, while the anterior represents almost a doubling of the anterior upper margin. Between the two, there is the ligament pit and after the posterior tooth there is a strong muscle scar. The left valve has no real hinge parts, with the exception of the ligament pit; the posterior upper margin is sometimes elongated and ridge-shaped and an indistinct deepening hints at the indentation of the tooth in the right valve.
The proportions of length, height, and thickness of the shell change as follows:
[ Table with dimensions] The new species is related to the Cuspidaria macrorhynchus E.A. Smith captured by the "Investigator" on the west coast of India. However, the beak of the latter originates as a horizontal extension of the posterior dorsal rostrum, therefore remarkably higher than in the just described species from the depths of the Red Sea, so that also the sinus at the base appears larger. Original description. Von den Stationen 48, 72, 121 und 130 (439-1082 m) ; meist nur einzelne Schalen. Translation. From stations 48, 72, 121 and 130 (439-1082 m) ; mostly only single valves.
Pseudoneaera thaumasia Sturany, 1899
This bivalve is milky-white, transparent, curved and possesses a poorly elongated posterior end, which it is slightly gaping. The umbos are inflated, turned towards each other and backwards at their tips, and protrude from the hinge margin. Their position is approximately in the middle of the shell. An actual dorsal margin is missing, as the valve drops down obliquely in the front and back. The anterior margin is weakly convex in its contour, the posterior has a rather straight margin, the ventral a strongly convex margin. The first two together form an angle of more than 90°, the lower margin shallowly indents backwards, as in true Cuspidaria, and forms a short rostrum under a flattening of the posterior shell part. Posteriorly, there is a narrow, flat, faintly longitudinally striated area confined by a keel running at both sides from the umbo region towards the back. The longitudinal striation at the surface is normally noticeable only posteriorly; even less frequently, and only in transparency, a very faint and uneven radial striation is visible. The hinge of the right valve consists of a very shallow, indistinct groove for the inner ligament and two diverging teeth which stand free at their inwards-turned endings and are of different length. They originate at the upper margin, stick out sharply, and are connected to it by a short fragile bridge. Observing the right valve from above, one can see a short stump in front of the elongated umbo, behind which a longer one stands out lopsided; those are the previously mentioned teeth. In the left valve beneath the umbo, there is a ligament pit tilted downwards and backwards and in front of it a weak, barely emerging tooth.
The muscle scars of the shell indicate a relationship with Cuspidaria.
[ Table with dimensions] It should be mentioned, as a comment on the proportions of the examples just mentioned, that the specimen from station 121 is rather slim, meaning less inflated; that a concentric striation in the specimen from station 48 is more prominent than normal, and also the rostrum is stronger; and that this is finally also the case in the specimen from station 130, the largest one. Concerning this last one, it should be especially underlined the mentioned formation of a posterior, horizontal rostrum, which is delimited by an angle, just like the slender and uneven radial striation, which is visible only in transparency.
The new species, which is described here as the type species of a new genus, externally resembles completely the Mediterranean Neaera abbreviata Forbes, however possesses-as emphasized enough-a well distinguished hinge. If I finally consider the genus Montacuta with a few words, this is only to emphasize the great external similarity of M. acuminata Smith with Pseudoneaera thaumasia m.
Comments. Pseudoneaera is a new genus introduced by Sturany (1899).
Family Poromyidae Dall, 1886
Lyonsia intracta Sturany, 1899 Type material. Syntypes: NHMW 84297: 10 fragments of three valves (3 umbos can be recognized), station 72; NHMW 34298: 2 valves (belonging to the same specimen?, left valve fragmented into 5 pieces), station 114; NHMW 84299: 2 valves (belonging to the same specimen?, in original figure), station 121; NHMW 84300: 1 valve, station 130.
Original description. Von den Stationen 72, 114, 121 und 130 (535-1082 m) 
